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specimens tVoin tlie ICriitci and i, rcpn*sentin^ Sclirenck’s 
** La(]omys ht/pt rbonuSy var. clnevtofnsrnf arc witliniit dat<*s, 
but tlio present series enables me to determine them with 
conlidence as bein^ respectively summer and winter examj>les 
of one form. 

d'his animal would appear to h* not more tlian subsp'ei- 
fieally distine:uisliable from cincreo-fuscUy and as Sehrenek 
considered that a variety of hf/porhona I d() the same for 
the present form ; but the intergr.nlatioii \Nith the d’-chuktsohi 
Pika may hereafter prove to l»e broken, and tlie Amur and 
^lantehurian forms to be worthy of specific separation from 
the more nortiiern s|)ccies. 

lo. Capreolus hedfordly Thos. 

? and two young. Khingan ilts. 


LX 1 1 1. — Oil the Ucfjnlar Hexactuie Spicule of I lexaclinelUda. 

By Pi. Kiitivi‘ATmcK. 

Tuk regular hexactinc spicule characteristic of I lexactincliid 
sponges has three axes crossing at right angles through a 
common centre and corres|)on ling with tlie a.xes of the regiil ir 
crystalline system ; but the silica of which the spicule is 
comjioscil is isotropic ami amoiphous. What is the meaning 
ol the form of the regular liexactin ? Is it due to purely 
organic caiHcs, or is its shape intiueneed by its mineral 
characters; or do b >th of the.se factors contribute ? Further, 
it its form i.s due to biological causes, how have tliey fashione I 
the n*gul*ir hexactinc shape? Before atteinjiting t > suggest 
an an.^wer to these fpicstions f will reter to theories alrea ly 
j)ut forward by Schulze and 3Iinehin. 

Tlie tNpical llcxactincllid spjngc is a ciip-sliapcd lamina 
\\ith a central layer of ihimble-.shajicd flagellated chambers 
.suspended between an outer dermal and an inner ga<(r.il 
layer of delicatiMietwoi k. Schulze f was of ojiinion that the 
regular hexactinc Sj>icnlc came into e.xistcnce heeausc it was 
adapted to support the tliimble-shapcd tlagellate<! chambers. 

^lintbin | has stated Ids belief that the sjiicules arose before 
tlie flagellated chambers were formed, that the .stauraetin 
])rcccded the liexactin, and that tlic symmetry of these two 

• I in-e tlio icnii actiiio aa adjective, and actin as a substantive, 
t * riialloi pr<*r’ Keport. I lexaciiiudlida, Is*'?, p. oOl. 

\ “A Speculation on the l‘hvlo^:euy of the ile.xactinellid Spouges,” 
Zunl. Anz**ij«r, xx\iii. j>. t.'V.b 
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forms resulted from the mineral properties of the silica. 
Later he thought itmiglit be possible, by accepting a morli- 
ficalion of 5Iarsliairs theory of silicification of circular and 
longitudinal strands of sarcode (Z. wiss. Zoo], xxvii. p. 116), 
find a phylogenetic explanation for the origin of the 
rectangular symmetry without liaving recourse to supposed 
crystalline structurCj for which there is no evidence, in the 
siliceous material,’^ 

5Iy own view is that the shape of the regular hexactin is 
due to biological causes, that the form arose primarily to 
support strands of the network and not to uphold flagellated 
chambers, and that the coincidence of the axes with those of a 
regular crystalline system is, literally, a coincidence, 

Schulze t thinks that there is not sufficient evidence to 
prove that purely stauractinophoran sponges existed ; for the 
supposed slauractins may be reduced hexactins (apparently 
as in the autodermalia of the primitive thin-walled Bathgdorus 
Jimbriatus^ F. E. Sch.), or distal rays of hexactins might have 
been broken off, or hexactins, thougli not hitherto observed, 
may be present. Again, the fact that autodermal stanractin 
megascleres are the first spicules to appear in the larva of 
Vitrohdlo, may, as Ijima observes (Contiib. iv. p. 52), be 
entiiely devoid of phylogenetic significance. 

5Iincliin considered that a homocoelons condition must 
have preceded the heferoccelous, and that the inner ray of a 
hexactin, if present, would inconveniently penetrate an 
unfolded collar cell layer, that a square-meshed network 
would form convenient spaces for the first oiitfoldings of the 
cboanosomal layer, and that, as the flagellated chambers 
arose, radial rays would be added on to the nodes of the 
tangential rays, just as quadriradiates arise from triradiates in 
Calcarea ; but tliis hypothesis would not account for the 
existence of gastvosoinal micro-hexactins. 

In recent Ilexactinellida the hexactins are found not only 
in the derniatosome, but also in the gastrosome, where there 
can be no question of supporting the convex ends of thimble- 
shaped flagellated chambers, but every need for keeping open 
the meshes of the trabecular netwwk. Possibly the distinc- 
tion 1 etween megascleres and microscleres first arose when 
the choanosome was thrown into folds ; some of tlie micro- 
hexactins would become macrohcxactiiis, and, later, flexible 
diactins ; but, at first, in a W’ell supported dermal reticulum the 
menihrona reticularis possibly could take care of itself. 

* Spongp-Sficules,*’ Ergeb. For^schr. Zool. 1909, p. 268. 
t ^ Valdivia ’ Hexactinellida, 1P04, p. 170. 
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The cliaracfi*ristic feature of tlio llcxactinellid spongj, 
wliicli must liave existed lM*fore stauracfiiie or liexactnie 
spicules arn<(‘, an<l wliieh |nohal>ly con litiono 1 iho shape of 
tlios<* spiiul(‘>% is tlio dermal^' syncytial network. 

I f pmady stauractitie -^poiii^^cs exi>led, it w is because tliis 
intwoik would bo extremely thin at first, and Nature would 
have tb(‘ problem of forming a practi(‘ally — not, of course, 
inathematieally — two-dimensional scaUbldinir {/. c. staur- 
actiue). W hen in course' of time the network grew thicker, 
a tliree-diinensional scall'ohling wotild b<’COme m-cessary. 

It has been supposed that tlie biologieal conditions, which 
would account for the existence of the regular hexactiue form, 
do not occur, bccaiHc the meshes of the trabecular network 
are of all shapes. It seems to me that these conditions do 
actually exist. Xalure has a very elusive material to deal 
with in the case of the fluent and contraetile syncytium of 
the Hexactinelli<l sponge, and it would be impracticable to 
construct a scaflblding that would exactly folio v the protean 
form of a syncytial network. 

In the Hexactincliid sponge, it is not necessary to look 
for a perfectly regnlar network of protoplasmic strands to 
account for a similarly regular nctwoik of .<^upp >rtmg scaf- 
folding ; the protoplasmic strands of syncytium need only 
loosely drape the .supporting rods ; they may (ill in the sharp 
corncr.s, term subsidiary meshes in the cubical compartments, 
and lastly prod out the walls of the cubicle with span Irils or 
end rays. For the support of three-dimensional spaces of a 
network, the most economical and eflieient scaflolding is the 
cubical one. The selected sclerite lias b ‘eii one with >ix rav.s 
at right angles, giving supj)ort in the direction of length, 
breaddi, and depth. 

Nature, having selected the hcxactin, has certainly stcrco- 
tyj)cd her pattern in a wonderful manner. It is always a 
surj)rise to see the axis-cross persisting in long slender 
diactinc and even in monaclinc spiciiic.s, such as the dist d 
pronged knob of root-tuft spicules of Upnlonema. No 
wonder we are le 1 to account for such iihenomena by calling 
in the my.stcrious moltcular forces of crystallisation in pl.ico 
of, or in aid of organic forces acting en masse. 

We find, however, that Nature readily adapts her nutliods to 
the changing ref|uirements. As I have already endeavoured to 
])rovet, wlien it becomes a question of supjDorting concentric 
lamii.tc of reticulum, the !\\o tangential axes essential in a 

♦ Dermal, contrasted with gaslral, and including dermatoaome and 
paslro-ome. 

t Ann. Mng. N. H. (viii.) vol. iv. \\ 170. 
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tlnee-dimeiisioned structure are dispensed with, and the one- 
dimensioned prop or standard (amphidisk) is brought into 
requisition. Although the ampliidisk is probablj a reduced 
lic^cadisk, the axis-cross representing tlie aborted rays is not 
in evidence, so completely lias the triaxial character been 
suppressed. 

1£ the coincidence of the primary axes of the spicule with 
those of the regular system can be accounted for on grounds 
of selection of a form adapted to maintain the patency of a 
meshwork, certain cases of coincidence with secondary planes 
of symmetry are easily explained. 

The true microhexactin of Hyaloneina divergens^ F. E. Sch., 
and the monoxyhexaster of Bathydorus uncifer are both of 
approximately the same shape, i. e* with rays meeting at 
right angles in a common centre, and with curved ends 
lying in secondary planes of symmetry. In the case of 
Hyalonema^ the spicule is a true microhexactin with axial 
canals running to the very points of the rays ; in the 
monoxyhexaster, the axial canals only extend a short distance 
from the centre. Along with the monoxyhexasters are hemi- 
oxyhexasters with some main rays ending in more than one 
end ray ; and there is no reason to doubt that the monoxy- 
hexasters are reduced from such forms, and that the curved 
ends are merely deflected spines or end rays. Whatever theory 
one may adopt concerning the micro4iexactins of Ilyalonemay 
it is difficult, in vie\v of the probable history of the spicules, to 
believe that the incidence of the ends of the rays of the mon- 
oxyhexaster of B, uncifer m secondary planes of symmetry is 
anything more than the result of the stresses and strains of the 
strands of contractile meshwork. Similarly, as Schulze has 
shown, the pointing of the rays of the discoctaster to the angles 
of a cube simply results from centripetal pressure suppressing 
the main rays of a hexaster and pressing back the sclero- 
blastic end rays (2, 3, 4 or many) till they fuse with 
neighbouring rays into secondary main rays ; this incidence 
of axes in lines pointing to angles of a cube is a pure 
coincidence; frequently “supernumerary thorns^’ fail to 
become fused and do not point to the angles of the cube. 

Summary, Reasons are given for the belief : 

(1) That the regular hexactine spicule was primarily 
formed in Hexactinellid sponges as being the most econo- 
mical and efficient * means for supporting the strands of a 
syncytial network ; for, in the gastrosome at any rate, the 
microscleres would be useless for upholding the body or 

* The human architect, also, has found that the regular hexactin 
is the most convenient form of spicule for constructing his dictvonine 
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flagellated clianil)crs, but mostcniciont for tlic vitally important 
function of keeping open the meshes of the dermal network : 

01) 'riiat the geometrical forms of cubes, squares, or lines 
(hexaetins, stauractins, aiiipbidisks) arise in corresjiondencc 
with the requirements for supporting cubical sj)aceSj surfaces, 
or concentric laminio : 

('.)) That the siip})Ort of (lag^dlatcd chambers and of the 
body as a whole w'as a later need, and was effected by the 
development of microsclercs into parenchymal and auxiliary 
surl’ace macroscleres : 

(4) That the identity of axes of the regular hcxactin 
w ith those of tho regular crystalline system is a coincidence, 
the real determining factor of the shape being a biological 
one : the axes of a geometrical system arc ])ure abstractions. 
The concietc organic filament of the regular hcxactin round 
which alternating layers of spiculin and silex arc formed 
is nothing more tlian a model of those abstractions. (It is not 
implied, how ever, that the cylindrical shape of the axial tubes 
is to be regarded as an argument against the crystal theory; 
for crystals may have curved surfaces.) 


LX IV . — Descriptions of Oriental Capsida?. 
By W. L. Distant. 

[Continued from p. 454.] 


Ilyalopej^lus clavatus^ sp. n. 

Head, pronotuiii, scutellum, and corium bronzy ochraccous ; 
head with three longitudinal black lines, tlic lateral ones 
converging anteriorly ; anteniicc with the basal joint bronzy 
ochraccous, with a more or less distinct ])iceous line beneath, 
second joint black, wdth its base ochraccous (remaining joints 
mutilated in typical specimens); pronotal collar witli the 
margins and three longitudinal lines black, the central line 
more prominent, posteiior pionotal margin and the posterior 
angles black ; clavus with the inner and outer margins and 
the suture black ; corium with tlic costal marginal area paler 
and bordered on each side w ith black, veins piccous ; mem- 


scnffoldings. He resorts to the method of .‘splicinp with rope his radial 
and tang«.uiial axes (standards, putlogs, and ledgers), because, w hen sepa- 
rated, they are easier to transport in bundles. 


